Introduction Mandibular surgeries are the most common orthognathic procedures that are undertaken. The pharyngeal airway space (PAS) is influenced by the changes in the sagittal changes of the mandible. Mandibular advancement surgeries are used to an advantage in obstructive sleep apnea cases to improve the airway space. On the contrary, there can be a considerable decrease in the airway space during mandibular setback procedures. Numerous studies have been conducted to study the effect of changes in the PAS during mandibular procedures. However, a combined radiographic and endoscopic analysis of the airway space has been sparsely done in recent literature Materials and methods Thirty-one patients with mandibular discrepancies who needed mandibular surgeries were chosen. The assessment of PAS was done using both lateral cephalograms and endoscopic examination. Results As lateral cephalograms can study only the twodimensional changes in the PAS, endoscopic examination both pre operatively and post operatively enabled the exact assessment of mandibular surgeries on the PAS. The PAS responds to setback mandibular surgery by modifying itself-called the ''Rubber band'' effect and in advancement surgeries as ''Slingshot effect''.
Introduction
Combined orthodontic-orthognathic surgical treatment has made it possible to treat skeletal and dental deformities in patients where orthodontics alone cannot produce a desirable result. By altering the position of the jaws, the size and shape of the external and internal surrounding soft tissues are affected, including the pharyngeal airway.
Surgery to setback or advance the mandible is considered a standard treatment for mandibular discrepancies. As surgery markedly shifts the position of the mandible, large amounts of setback are thought to alter tongue position and narrow the pharyngeal airway space (PAS), potentially causing obstructive sleep apnea (OSA). Also, advancing the mandible markedly would result in more chances of relapse [1] . Numerous studies have been done to study the effect of mandibular orthognathic surgery on the respiration and craniofacial morphology-airway anatomy, nasal flow.
Many studies examined changes in the pharyngeal airway size utilizing lateral cephalograms which allow two dimensional measurements of a three dimensional object, and measurements are taken in the sagittal or antero-posterior dimension [3, [4] [5] [6] 12] . In order to better understand how the airway is affected, it is important to study the size and shape of the airway in both antero-posterior and lateral direction. By measuring the PAS, both in the antero-posterior and lateral dimensions, we can more accurately determine the airway changes following maxillo-mandibular orthognathic procedures [1, 2] .
In the present study, the airway changes were studied using both pre and post operative lateral cephalograms and endoscopic examination.
Materials and Methods
The ethics review committee at the hospital approved the study protocol, and all patients and their parents provided informed consent.
Thirty-one patients with mandibular discrepancies who needed mandibular surgeries were chosen. Such patients were assessed using lateral cephalograms and models. Also, all patients underwent a pre-operative endoscopic assessment of the PAS. The assessment included the evaluation of the PAS in respect to the anterio-posterior diameter, i.e., the distance from the posterior aspect of the epiglottis to the posterior wall of the pharynx, and the lateral measurement between the lateral pharyngeal walls.
Sixteen patients who required advancement of the mandible were grouped under group 1 and other 15 requiring setback surgeries were under group 2. The amount of advancement and setback were estimated using lateral cephalograms and clinical evaluation and were carried out accordingly.
All patients underwent bilateral sagittal split osteotomies of the mandible for both advancement and setback. The amount of setback achieved and the changes in the retropalatal and retroglossal airway dimensions were tabulated as in Table 1 .
The amount of advancement achieved and the changes in the retroglossal and retropalatal airway dimensions are tabulated in Table 2 .
Results
The pre operative and post operative measurements of the patients who underwent mandibular setback surgery and advancement are given in the Tables 1 and 2 respectively along with the amount of proposed mandibular setback and advancement.
As predicted in the lateral cephalogram tracings, there was a significant decrease in the PAS in all the patients. However, the lateral cephalograms do not evaluate the 3-dimensional changes that occur in the PAS. This, in the present study was effectively evaluated through pre and post operative endoscopic examinations. Though there was an evident change in the anterior posterior dimension of the PAS, one worthy finding was noted through the endoscopic pictures-an appreciable increase in the lateral dimension of the PAS during setback, which we have termed as ''Ramdas' Rubberband Effect'' and a decrease in the lateral but an increase in the sagittal dimension in advancement surgeries which we have termed as the ''Ramdas' Slingshot effect''.
It has been proved beyond doubt that the setback of the mandible does produce a variable decrease in the anterio posterior dimension of the PAS, the increase in the lateral dimension has never been noted. In the present study, this was well documented and proved through endoscopic examination.
Discussion
Mandibular advancement surgery has been shown to increase oro PAS and is recognized as one of the most successful approaches to treat oro-pharyngeal airway deficiencies. It is one of the most frequently performed procedures for OSA.
Mandibular hyperplasia is often treated using the bilateral sagittal split osteotomy and the intraoral ramus osteotomy for setback procedure. It is known to cause a narrowing of the pharyngeal airway owing to the changes in the position of the tongue and the hyoid bone [8] [9] [10] [11] 13] . The mandible, base of the tongue, hyoid bone and pharyngeal wall are intimately related by their muscular and ligamentous attachments. A reduced PAS results from the tongue falling back along with the hyoid bone being pushed inferiorly and posteriorly. In a few cases, it can be the initiating factor in the development of OSA. Several studies have reported that the setback of the mandible is the sole factor for development of OSA (Riley et al.) [1, 7] . However, the main disadvantage of these studies is that Endoscopic evaluation (Fig. 1) does give a detailed picture of the PAS giving a 3D perspective of the same. Though we also reported the same decrease in the PAS with the help of an endoscope, the lateral dimensions did show a reasonable increase in dimension anterior to the lateral pharyngeal wall (Fig. 2) . All cases of mandibular setback should ideally result in OSA. However, though numerous studies have reported a significant reduction in the PAS, all these authors have not reported OSA in all their cases. This is attributed to the increase in the lateral dimension of the PAS-''Ramdas' Rubberband Effect''.
''The Rubber Band and the Slingshot Effects''
If we consider an elastic that is oval in shape and try to compress the longer dimension, the shorter dimension tends to increase. This is the rubber band effect. The PAS reacts to the setback of the mandible in a similar way-a decrease in the posterio-anterior dimension and a noticeable increase in the lateral dimension (Fig. 3) .
During the advancement of the mandible, the posterioanterior dimension of the PAS increases with a gradual decrease in the lateral dimension, similar to a ''slingshot'' (Fig. 4) .
